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Fresh water (USDW) zone
protected by surface casing

Injection zones:
First experiment
2004: Frio “C”
Second experiment
2006 Frio “Blue”
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Frio Brine Pilot Site

Injection intervals: Oligocene
fluvial and reworked
sandstones, porosity 34-24%,
permeability 4.4-2.5 Darcys

Steeply dipping 11 to 16°
Seals — several thick shales
Depth 1,500 and 1,657 m

Brine-rock system, no
hydrocarbons

150 and 165 bar, 53 -60°C,
supercritical CO,

Hovorka, 2007



» Composition of water and gases in Frio
“Blue” sand vs "C" & “B”. Baseline, during
and post injection results.

» Water-mineral-CO,, interactions in the Frio.

* Frio Il future plans and concluding remarks.
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Frioll CO

o, Field sampling

Sampling date

Sampling site

Sampling tool

Sep 6-12, 2006

injection &
observation wells

surface sampling
(N,), Kuster

Sep 25-Oct 2, 2006

observation &
injection wells

U-tube

Oct 9-10, 2006

observation &
injection well

U-tube and Kuster

March 20, 2007

observation well

U-tube
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Salinity of brine from Frio li
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Normalized concentrations of Major

cations and anions in Frio brines

Frio Il "blue" sand [O6FCO2-212]
(observation well; pre-injection)

100 75 50 25 0 25 50 75

100

Na

N

s

Ca

T~
W\\

Mg

pH=6.7;, TDS = 101,600 mg/L

Frio | "C" sand [04FCO2-337]

(observation well; post injection)
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Frio | "C" sand [04FCO2-218]
(observation well, pre-injection)
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Frio Il - Observation Well; U-tube
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Alkalinity,as HCO3 (mg/L)

Frio Il - Observation Well; U-tube
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Concentration of Fe and HCO3 in Frio |l brines

Frio Il
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* 50% of drinking water in USA 1s from GW
* 95% of rural America is dependant on GW

« GW use increased from 13x10'° L/day in 1950 to
33x10'Y L/day in 2000
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Chemical Composition (%V) of Frio Gases

GaS 1”C” 2”C” 3“B” 4"BIS"

He 0.0077 O 0.01 O
H 0.040 0.19 092 0.3-6

Ar  0.041 0 ND 0.061
CO, 0.31 96.8 2.86 22-96

N 387 0.037 1.51 2-533
CHys, 937 294 943 0.01-54
CoHe+ 1.95 0.005 0.12 0-0.23



Selected chemical data from monitoring well during CO2 injection
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Fe (mgl/l)
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HCO3 (mg/L)
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Cl(mg/L)

Frio Cl & Ca (6/04-4/05)
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Friol CO

, Fleld sampling

Sampling date

Sampling site

Sampling tool

June 3, 2004 injection well MDT tool
(Schlumberger)
Jul 23-Aug 2, 2004 injection & surface sampling

observation wells

(N,), Kuster

Oct 4-7, 2004

observation well

U-tube

Oct 29-Nov 3, 2004

observation well

U-tube

April 4-6, 2005

injection (C) &
observation (B) wells

Surface sampling
(N,) & Kuster

Jan 23-27, 2006

injection (C) &
Observation (B) wells

Surface sampling
(swab) & Kuster
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Cl(mg/L)

Frio Cl & Ca (6/04-4/05)
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